We have isolated an ATP receptor clone by screening a bovine corpus callosum cDNA library. The clone includes one open reading frame encoding for a protein of 373 amino acid residues (42 kDa) which belongs to the G-protein-coupled receptor superfamily. In Xenopus oocytes, this clone expressed an ATP receptor that triggered an oscillatory current in response to ATP (EC 50 E 20 M). This current may have resulted from the activation of phospholipase C, the formation of inositol trisphosphate, and the release of Ca 2؉ , which then opens Cl ؊ channels. The order of potency for ATP receptor agonists was 2-MeSATP E ATP : ␣,␤-MeATP G adenosine, and UTP was ineffective, a pharmacological profile consistent with that of a P 2y purinoceptor. Northern blot analysis of mRNAs from various bovine brain tissues showed that the gene is expressed in the cerebellum, medulla, corpus callosum, hippocampus, superior colliculus, frontal cortex, and retina. In situ RT-PCR showed transcripts of the gene in many glial cells and endothelial cells of the corpus callosum. The cloned receptor may play an important role in neuron-glial signaling under normal and pathological conditions.
INTRODUCTION
ATP is a main factor in intracellular energy metabolism. In addition, ATP appears to be an extracellular signaling molecule, both in neural (Zimmermann, 1994) and in nonneural tissues, including the vascular system (Boeynaems and Pearson, 1990; Purkiss et al., 1992; Wilkinson et al., 1994) . The responses to extracellular ATP are mediated mainly through specific ATP receptors named purinoceptors (El-Moatassim et al., 1992; O'Connor et al., 1991) . P 2 purinoceptors can be divided into two groups: P 2x and P 2y purinoceptors (Abbracchio and Burnstock, 1994; Fredholm et al., 1994) . P 2x purinoceptors are ligand-gated channels, and so far, several P 2x receptor cDNAs have been cloned (P 2x1 , Valera et al., 1994; P 2x2 , Brake et al., 1994; P 2x3 , Chen et al., 1995; P 2x4 , Bo et al., 1995; Buell et al., 1996 ; P 2x5 and P 2x6 , Collo et al., 1996; P 2x7 , Rassendren et al., 1997) . P 2y purinoceptors are G-protein-coupled receptors. Based on agonist selectivity, several subtypes of P 2y are proposed. Types identified by cloning and expression are P 2y1 (UTP is ineffective, Webb et al., 1993) , P 2y2 (ATP Ϸ UTP, Lustig et al., 1993) , P 2y3 (UTP Ͼ ADP Ͼ ATP, Webb et al., 1996a) , P 2y4 (UTP : ATP, Nguyen et al., 1995; Communi et al., 1995) , P 2y5 (ATP Ͼ UTP, Webb et al., 1996b) , P 2y6 (UTP Ͼ 2-MeSATP, Chang et al., 1995) , and P 2y7 (ATP : ADP and UTP, Akbar et al., 1996) .
Although some of these receptors are known to be present in neurons, as well as in other cell types (Filippini et al., 1990; Iredale et al., 1992; Murrin and Boarder, 1992; Munshi et al., 1993; Dubyak and ElMoatassim, 1993; Walz et al., 1993; Jefferson et al., 1988; Salter and Hicks, 1994; Norenberg et al., 1994; Nuttle and Dubyak, 1994) , little is known about the molecular properties of ATP receptors in glial cells. Over the past few years, we have been studying the expression of neurotransmitter receptors and voltage-operated chan-
